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Lancing Dev.ce End Cap wm. Flex, ng Contact Elements 



Cross-Reference to Related Application 
[0001J 



[0001] This application claims the benefit of ^ U.S. Provisional Patent Annii r ■ 

incorporated herein by reference for all purposes. nereby 



Technical Field 



* - • " 

[0002] 

T Par " CU ' arty 10 -** ■*«, or other i-^ZTS 
~7? P "*<* -P '<* use h conjunct I ^ 



sampled. 

Background of the Invention 
[0003] 



W003] Many medical procedures require puncturing of the skin and 
underlying tissues, of a human or animal subject For examl,! I 

ng the *™. The hou 5 ,„g „, »» tencin9 devfe ^ ^ ^ _ 
open,ng trough which the lancing lip extends in its extended dosK™, ^ 

integral pan o„he housing ^'"^'^s^.orcan^prtsean 
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[0004) One common problem that has been found to exist with many known lancets « 
and lancing devices is the closure of the puncture site before an adequate volume of blood 
has been collected! Premature closure of the puncture requires additional blood to be 
drawn from the patient, often in a separate and sometimes less desirable location, resulting 
in an increase in pain and stress to the subject Costs also increase, as multiple lancets 
are required to acquire an adequate sample. This is particularly the case when alternate 
sampling sites other than the fingertips, such as for example the forearm or earlobe, are 
lanced. Lancing at such alternate sampling sites may be desirable because repeated 
lancing of the fingertips can result in callous formation, leading to less consistent sampling 
and decreased sensitivity of the fingertips. In addition, the fingertips have a greater density 
of nerve endings than alternate sampling sites, resulting in greater pain sensation from 
fingertip lancing than lancing at alternate sites. To increase patient compliance with a 
prescribed sampling regimen, it is desirable to minimize pain resulting from the lancing 
operation. However, because alternate sites typically contain a lower density of capillaries 
or a deeper capillary bed than the fingertips, alternate sampling sites often yield insufficient 
sample sizes or are prone to premature closure. 

[0005] Attempts have been made to provide lancing devices that inhibit premature 
closure of the puncture site and yield increased sample size. Such attempts have included 
4he-use-Qf-^timuiater^^ 

around the . puncture site to 'milk* the wound. Although utilizing the aforementioned 
pumping sequence may allow a larger sample to be collected before closure of the 
puncture site, occasionally a sampie is still insufficient, and another lancing operation to 
collect blood or analytic fluid is required. Additionally, the repeated application and release 
of pressure from such pumpirigcan result in contact between the sample and the lancing 
device, smearing and/or contaminating the sample and necessitating another lancing 
operation, and/or can lead to bruising of the tissue sunbunding the sampling site. Also, the 
provision of a translationally mounted stimulator member results in increased complexity 
and cost of the laticing device: 
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[0006] Thus it can be seen that needs exist ' for imomv^ i - ' 

precis. anC «*, can be ^ ^ P^ " ~" T 
collection sites. . ' as altern ate sample.. 



Summary of the Invention 



10007] ha« 1 n, p la ( c mK , lheprcs(!nlhvenljonls 

enable* coileeiton o, an increased volume of bioodor oiber bodv „I? k ^ 
a saa^a, * of a barnan or ^ ^ Tho d^^^T" *? 
euHable ios uae a, i^edip sampllrig siies, bw jaalse well J^^Z ZZZ 
sample eiiae srreh as ine for earm and/or aariobe In <mm , emlvvl . tema ' 9 

a sampling site. ^PMSIoodorolher bodyluldfrom 



[0008J ln °" eas P«cf.ll>epreseelinvenlionisanendcao(nr,,. • - 
endeap preferabiy has a f, re , end for Canadian ,o ,b ^ZZT""" ' 

[00O9J '"^^^P^lnainrenlionisalanclngdavioainr^ii^- 

body « rron, a -i*,*. fc * 1(M J ^1^ ' °' 

^Po^^^bo^andaseldpo^^^^.^ 
o, .He ianca, extends lbfoog hl ne endcap. ^ Leap ~ W d ^ " 

100010] '"««>olna raS pac,,, h ei„ venti0 „ isala|Ki 

passing a, iaas. a sbarp lip ^ ol . , ance( 'T' 3 "'™ 
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device preferably also includes at Least one flexible member having a free end extending 
beyond the contact face in its unflexed I state. 

[00011] In another aspect; the invention is a method of lancing skin to collect a fluid 
sample, the method preferably including the steps of pressing a lancing device into contact 
with the skin adjacent a sampling site, lancing the skin at the sampling site, and actuating 
at least one flexible finger to flex and manipulate tissue adjacent the sampling site. . 
[0001 2] These and other aspects, features and advantages Of the invention will pel 
understood with reference to the drawing figures' and detailed description herein, and will 
be realized by meansof the various elements and combinations particularly pointed out in 
the appended claims. It fe to be understood that both the foregoing general description 
and the following brief description of the drawings and detailed description of the invention 
are exemplary arid explanatory of preferred embodiments of the invention, and are not 
restrictive of the invention, as claimed. 

* • *. 

Brief Description of the Drawings . 

* • * *' 

• . . • . • ■ ■ ■ - 

[00013) FIGURES 1 a-1c -show perspective views of endcaps for a lancing device, 

according to example embodiments of the present invention. 

• ■ • * _ • . . ■ . 

[990141 FIGURES 2a and 2h sbowjierspecflve and side views of an endcap for a 
lancing device according to another example embodiment of the present invention. 

[00015] - FIGURES 3a and 3b show perspective and side views of an endcap for a 
lancing device according to a further example embodiment of the present invention.. 

* ■ • » 

[0001 6] FIGURES 4a and 4b show perspective and side views of an endcap for a 
lancing device according to another example embodiment of the present invention. 

r 

[00017] FIGURES 5a and 5b show perspective and side views of an endcap for a 
lancing device according to still another example embodiment of the present invention. 
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Detailed Description of Example Embodiments ■ " /• 

100018] The present invention may be understood more readily by referenee ,„ », 
Mo^ derew description , venfon , aken , ^ J£. 

ewertfon no, Irmded ,„ me 5pecfc devices _ ^ ^ ^ 

described and/o, shown berein. and tha, - temrinology used Herein is for me p Zl * 
*-!«. pardcuie, embodiments „ ^ examp , 9 ^ ^ 

dC ^ ^ ^ ' ha ' "-ess .he *1 

drctates Cheese. Ranges may be expressed he**, as horn Wo, 'JZ 

onepadfcuta, verne end/o, to -aboar o, ^proximately ano.be, pad^a ZZTZ 

and*, 1„ me other » ^ Sim ,^. ^ ^ are P ~ 
eppnax.ma.mns. by ase olme erteceden, -aba*- n,»be understood ,ba, Z^Z 
value forms another embodiment Particular 

1000101 With ,efe,ence now te me drawing figures. Figures la. lb and 1o shew 

s.ngte pnme end d^bie-pdme rafarance numbers, respecyely). The end^C 
preferably comprises a last end 12 fo, reteesahto » „ 

,em«lnrf„„,„M : ^leasable oc permanent attachment lo the 

ramainderofaheusmgo.abncingde.ice. Mame.ivety.theendcaplonnsenin.eeralpad 
ofthehousingofthelanangdevice Tbeendcan a .. nesanmtegralpart 

vadelv „, «.»„a^ ' neew,ca P 10can headaptedIo,usewithaayofa 
aT ^ C0,f " TO " C,a ">'^* - "^.-developed tancing devic e S by 

appmpnate confrguraBon of ceupting o, adaebmen, features e, the M J7 ' Th I 
second a^d ,14 o, the endeap ,0 preferably defies the open** * e^ll! 
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[00020] In the depicted embodiment; the opening 1 6 is a generally square opening 
formed at or near the center of the second end 14, of the endcap 10. In alternate 
embodiments, the opening is a slot or an opening of circular, triangular, rectangular, 

" * ♦ * " ^ ■ * * 

polygonal or other shape. The second end 14 of the endcap 10 preferably comprises a 
contact ring or face .20, for placement against the skin around the sampling site. . One of 
more flexible fingers 22 extend from the endcap adjacent to the opening 1.6, projecting 
obliquely forward and curving inward from the periphery of the opening. Four flexible 
fingers 22 (two opposed pairs) project from the four sides of the opening 16 in the 
embodiments of Figs. 1a and lb, and two flexible fingers project from opposed sides of the 
opening in the embodiment of Fig. 1c. The flexible fingers 22 optionally taper from wider 
and/or thicker at their root ends where they are connected to the endcap to narrower 
and/or thinner at their free ends, to provide progressively increasing flexure toward the free 
ends. Alternatively or additionally, the fingers 22 comprise one or more thin regions, 
notches or other points of weakness, which act as a hinge point during flexure. The free 
. edges or tips of the fingers 22 are optionally turned forward, as shown in Figs. 1b and 1c, 
and have an angled chisel edge to better engage the skin around the sampling site. The 
flexible fingers are preferably formed of an engineering or medical-grade polymer, plastic 
or other flexible/resilient material. The fingers 22 are preferably formed as integral 
portions of a unitary endcap, as by injection molding or the like; or alternatively are 
separately tormed and attached to the body of the endcap by adhesive, welding, solvent or 
thermal bonding, snap-fittings, couplings, connectors, or other attachment means. 

[00021] The second end 14 of the endcap 10 is pressed against the subject's skin 
around the sampJing site prior to, during, arid/or after lancing, causing the fingers 22 to flex 
inwardly until the contact ring 20 is pressed firmly against the skin, with the fingers 
engaging and pinching the skin at the sampling site to direct subcutaneous blood toward 
the sampling site. Maintaining or applying pressure of the endcap against the skin around 
the sampling site during and after lancing further assists in expressing blood out of the 
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wound for sample coHection, and causes the skin to bulge sUghfly to prevent orem*. 
closure of the sampling site wound. premature 

■ 

[00022J Figures 2a and 2B show an endcap 30 for a lanrinn Ho • 

finga*. a. teas. on. tea TheseJingers of the a™,! 3 n a " 

prefan** iapered iward^ ^ the seoand aiid M of the andran 3,6 

flngars 36. Tha compreasiNa fi^an, 34 prafarabfy comp*. an J 

.0^ hingad aacfca ^ ^ ^ ^ ~t 

anaoap 30 is agaW « a***, ^ 7^-»«^ZteI^ 

P^ah* co.pHaa „„ a , ^ f8ces ^ 

a " OPenin9 ■—*-» *>' *»*« Paaaaja o, me shap ^ , £ 
conprasa* ,inge re 34 a K prefa-abiy bnger ^ mim^J^^L ° 

endcap 30. When the second end 32 of the endcan vi „ m 

U.a andcap 30 caupW mcp. of ^ 00^,^^^?^ 

S: *•* * M*. .0 a^oa.,1 t 

sampkng s,lo and ptavanl wound closure oftar lancing. 

[00023] Flgoras 3a and 3b show an andcap 50 fo, a iaricing davioa accord™ to 

ti^f^ Tha saaond anl 52T, IT d 

^and and o„ha andcap. Tha fraa ands of ma lingers 54 op«ona»y concise comae, 
faces iha, a,o * 4y ^ , apertng „ 3n(f ^ ^ J™ 
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endcap An opening is preferably defined between the contact faces for passing the sharp 
lancet tip. As the second end 52 of the endcap 50 is pressed against the subject's skin 
around the sampling site, the fingers 54 preferably flex outwardly, tensioning the skin at the 

* * 

sampling site. Maintaining pressure on the lancing device after lancing thus tends to pull 
the sampling site wound open, preventing premature closure. If the sharp lancet tip is a 
blade having a transverse penetration edge (as opposed to a needle having a pointed 
penetration tip), it is preferable to align the blade in the lancing device such that the fingers 
apply tension to the skin perpendicular to the cutting edge of the blade, thereby further 
enhancing the tendency to open the wound. Optionally, one or more of the fingers 54 is 
configured to be more or jess flexible than one or more other fingers, to irripart tension to 
the skin in a specified direction. For example, in the depicted embodiment, a first opposed 
pair of fingers has a greater thickness (and thereby a lower degree of flexure upon 
application of pressure) than a second opposed pair of fingers oriented perpendicular to • 
the first pair. In this manner, application of pressure causes a greater degree of flexure of 
the second pair of fingers, tensioning the skin to a greater extent in the direction extending 
between the fingers of the second pair. 

* 

■- - • * • 

■ • ■ • - . " 

[00024] Figures 4a and 4b show an endcap 70 for a lancing device according to 
another embodiment of the. present invention. The second end 72 of this endcap 
^bckfiment^ 

depicted embodiment, an alternating array of four flexing fingers 74 and four non-flexing 
fingers 76 isprovided. In alternate embodiments, iall of the fingers are flexing fingers. The 
flexing fingers 74 are preferably tapered or biased obliquely outwardly toward their free 
ends, and preferably include a barb or projection 78 adjacent their free ends. A collett ring 
80 is slideably mounted around the flexing fingers 74, between the barbs 78 and a 
retaining flange 82 proximal the first end of the endcap 70, as indicated by directional arrow 
84. Sliding the collett ring 80 toward the second end 72 of the endcap 70 causes the 
flexing fingers 74 to flex inwardly, and sliding the collett ring toward the first end of the 
endcap allows thefflexing fingers to return to their outwardly tapered positions. The collett 
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*g opfiona* conges a *bed o, Wed outer surface foe ^ioved manna, grtpp^ 
The nap-tocoo *gers 7 ? apt*™* compfee fia, or tapered contact faces a, £E 
ends -h= subjeefs * accuse ^ site, and den„ N a„ open! 

hareba^nfora^pa^eo,^^^ The Hexing fingers 74 ala preferably 
■ teager ,ha„ he noMe ^ ^ ^ ^ fc ^ ^ 

daeCan of the second end 72 efte, errtcap 70. The second «, 72 of fha ehd^pb 
pressed agates, tea sxin a, tee sanrpfcg*, lha ^ ^ ^ „ ^ ^ « 

.he »o»,g „,,„„,. 74 tewar* ,„ ^ ^ ^ ^ JJ^™ 
wound, whore it is expressed for. sample collection. "f»9site 

[00025, ^ures 5a and 6h show* epdeap 90 fo, a lading devta according to s.i» 
anoare, anient o, the present .^. The second ^ ^ 
ernbodanen, composes , contest face' SMdeKnteg a general centea, „po„™^ 
passagaof^e^gptee^ At least one (four are shown) Jexiotetarfs) M 
are aaached to the endcap pna^e, » m end 0 , endca M ha j^ L 

Pr^gthe second and 92 ofthe andcap 90 agates, the sk te aroand Jsa.p,^ 
co m press,ng fhe shin a, tee sanpflng s »a to dlrec, bteod « „, e Jffl! 

bowed „ v*. their free ends fapered outward* such tea, pressing 
agates, tea s«n around ,he san^ site be^s tea „ee ends further L££ 
ensK^ the sk in to pravan, wound ^ V s» fudhe^bod^. on* ^ 
fingers are bowed ouhrardly and tepered inward* a „heir free ends. anC one ZZl 

* " "» **" - - * Another 



WO 2005/034773 



PCI7US2004/024280 



10 



[00026] In a preferred method of operation according to the present invention, the 
second end of the endcap of the lancing device is pressed into contact with the subject's 
skin at the sampling site, the skin is lanced, and the sample is collected. In certain 
embodiments, the fingers of the endcap are actuated (as by compression, manipulation of 
a collett ring, or otherwise) to flex inwardly and/or outwardly, and' thereby compress,, 
tension, slide in contact with, and/or otherwise manipulate the tissue at and/or around the 
sampling site, prior to lancing of the skin. Alternatively or additionally, the fingers are 
acutated to flex inwardly and/or outwardly to manipulate the tissue at and/or around the 
sampling site during and/or after lancing of the skin. In this manner, subcutaneous blood 
can be directed by action of the fingers to pool in the area of the sampling site prior to or 
during lancing, and/orthe blood can be expressed but of the wound by action of thefingers 
during or after lancing, and/or the wound can be maintained open by the fingers to prevent 
premature closure. 

[00027] While the invention has been described with reference to preferred and 
example embodiments, it will be understood by those skilled in the art that a variety of 
modifications, additions and deletions are within the scope of the invention, as defined by 
the following claims. 
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CLAIMS 

What is claimed is: 
1. 



An endcap for a lancing device, the endcap comprisino a fire. \>*a < 
the lancing device, a second end for contacting he ZnZT, 

the skin at the sampling site. «tor contactmg and manipulating 

■ 

2. The endcap of Claim 1, wherein the second end of thp Pn n ' ' ":. 

tor pass** o sharp lance, lip , an<1 ^ ,„„ a , ^ 1 ' HZ 0 ' P 00 " ^ 

,*<*»*. e ^ g (rom adJaceol , ne ■^nSsrs*"^ 

cuhing inward from lhe „, lhe opening '^ n9 

3 V TheendcapofClaim2>rmercorm»islr«iaseconrt,«,i,^r ' ' 

*a,r::^ 

5. Tha endcap o( Claim 1, herein lhe at least one fed*, n„ 

opposed pair o, cempressihte l^ having a hmged sell I ""^ " 

endcap is pressed ^ lne ^ J ^ ** «!~ *" «! 

6- The endoap cd Claim 5, further comprising a nair nf „ 

lhenancpmpraasihlafege K . . "Wss*le fingers are longer than 

• • • • ■ 

7- The endcap of Claim i 1. wherein the at least one fevihi. r 

opposed paa.ofoohvardty fexingn^e. ^ 0ne oompHsas an 

end of the endcap. Wdra V away from the first 
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* 

9 Theendcap of Claim "1 /wherein the at least one flexible finger comprised at least 
one flexing finger tapered obliquely outwardly toward its free end, and further comprising a 
collett ring slideably mounted around the at least one flexing finger. 

10 The end cap of Claim 9, further comprises at least one nor>flexing finger having a 
forward contact face for contacting the skin at the sampling site. 

H . The endcap of Claim 1. wherein the at least one flexible finger comprises an 
opposed pair of outwardly-bowed, inwardly-flexing fingers, 

12 The endcap of Claim 11. further comprising a contact face between the pair of 
outwardly-bowed, inwardly-flexing fingers, and wherein free distal ends of the fingers 
extend beyond the contact face. 

13 A lancing device for collecting a sample of body fluid from a sampling site on the 
skin of a subject, said lancing device comprising a lancet and a housing comprising an 
endcap the lancet being movable between a first position Within the housing and a second 
posHion wherein at least a sharp tip portion of the lancet extends through the endcap. 
wherein the endcap comprises at least one flexible contact element for contacting and 
manipulating the skin at the sampling site. 

14. The lancing device of Claim 13, wherein the at least one flexible contact element 
comprise^o^PPOsed-euived-flexible-members- 

15 The lancing device of Claim 13, wherein the at least one flexible contact element 
comprises an opposed pair of compressible members having a. hinged section that 
compresses when pressed against the sampling site. 

16. The lancing device of Claim 13. wherein the at least one flexible contact element 
comprises an opposed pair of outwardly flexing members. 

17 The lancing device of Claim 1 3, wherein the at least one flexible contact element 
comprises at least one flexing member tapered obliquely outwardly toward its free end. and 
further comprising^ collett ring slideably mounted around the at least one flexing member. 
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18. The lancfhg dev.ce of Claim t6, wherein the at least one flexible non ta » , 

19 A lancing device having an opening for passing at least a sham « 

lance, therethrough; and a contact fac* surrounding s 1 open 1 V " * 

sKin around a saving sfle. the lancing device ^ 

20, A method of bncing s«n to co^ a fh*, samp.e. the .hethod comprfe,^ • 

Pressing a ,ancing device**, contact with the skin adjacent a sampling sile- 
. lancing the skin at the sampling site; and 



actuating at least one flexible finger to flex and 
the sampling site. • 



manipulate tissue adjacent 



" ~ "." — — ....:„,„.,«. „. . 



■ -"-»«^^,:..-,.,;, ; ,, ; ,... 



WO 2005/03477$ 



^071752004/024280 



2/5 




\ 

\ 



\ 





WO 2005/034778 



PCT/US2004/024280 



3/5 




7=7 




\ 



\ 




J: 



* a r ■ 



WQ 2005/034778 



PCT/US2004/024280 



4/5 



72 





\ 



\ 



\ 



72 





. v*-.**- -*-^.w-W .<-.>;"•« 



> 
- • 



WO 2005/034778 



PCT/US20<M/024280 



5/5 





rear. 





\ 



\ 



\ 



\ 



r 



90 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
1PC(7) - A61B 17/32 
USCL : 606H8! 



bicnwiioMj application No. 
PCT/US04y2428d 



M, ^r : ^8 1* 3 " OT Cd « SB - tf » * edification 



symbols) 



DocumcBUuion searched other iban 



minimum documentation to the exlcnl that such docomcnts are i 



are mchided i„ the fielcb searched 



synnEe. pmch 



pracijcabje. search lermi used) 



ns 7 nm/mi v . appropriate, of the relevant passans 

J^ni^w^^^^ ■^^^^^^^^^^^^^^^^^*" tJ ^-^°*^)> Sec «T 
US 6 .409.706 B ] (LOYj 25 June 2CQ2 (25.06.2(>(fe), See en lire document 

USS.295.mA (M1SCHENKO) 22 Much ,994 (0.03.19^. *e j» 

vs4.ra.mA ihacen) 05 aptb 1931 (os.w.ms). ^cu™,^^ 

4.935.0)3 A (HABER el al) ,9 June ,990 09.06.19*9; See enfce .docn^n,. 
US 5.250.03, A (KAPLAN e,.a 0 05 Oc.obe, ,P93 ( «5,o.,993>. ^ CTtire 
US 5,304.192 A (GROUSE) „ Ap)iI I994 (19 . M . ^ 
US 5. 630.8Q3 A (TAM ARO) 20 May ,997 (20.05.,997). Sreewi^e document 



Relevant to claim No. 
■7*7. 13. K 19,20 

LS. 7. 1J. 13. 16. 
13-20 



Further documents axe fisted in the ttmtimiaiion 0 f Box C. 

5t«Bi categories ofcted dDnnncBc; 



(filing 



ewfier appffcaifcn or (Man potfefed on or after die j 

^S?^ 1 ^ ^ 00 cfafa® or whtob cited* 
poMfcatfw, chit of another cii^ „ ^ ^^' ( * 



» w o*cr means 



Uate of the actual completion of the" intemniiona! search 



•x- 



21 January 20QS f21 .01.20051 

Name arid mailing address or the ISA/US 
MaU Slop PCT. A\$v 1SAAJS 
Commissioner for Pnienis 
P.O. Box J450 

Alexandria, ViijimD 22313- J450 
Facsimile No! f703> 303-3230 



See patent family annex. 

Pnndple or theory Badc^n* «i,?L«tim 
considered nowj orewmot be considered to irw^T 

' — » a person «i»J in d» 3n 



docnmmt member vT 6k same 



pofrot /aniatr 



report 



Authorized officer 
derm Dawson 
Telephone No. (703) 30S-0858 



J 4 FEB 2005 



